0.1 Using Alan Brewer’s notes, determine the correct Euler
transformation matrix

(The symbols ¢ and 6 are interchanged relative to the other file)

1 0 0
A= | 0 cosf sinf last, rotate about the roll axis by 6
0 —sinf cosd
[ cos¢ 0 —sing
B = 0 1 0 second rotate about the pitch axis by ¢

sing 0 cos¢
cosy siny 0

C=| —siny cosy 0 first, rotate about the heading axis by
0 0 1
cos¢pcosty cos¢siny —sing
BC = —sin cos P 0

cosYsing singsiny  cos¢
cos¢cosy cosgsiny —sing

D= —siny cos 0
cosysing singsiny  coso
COS ¢ cos Y cos ¢ sin —sing
AD = | —cosfsiny +sinfcosysing cosfcosy +sinfsingsiny  cos¢psinb
sinf@siny + cosfcossing  —sinfcosy + cosfsingsiny cos b cos ¢
COS P cos Y cos ¢siny —sing
ABC = | —cosfsiny +sinflcosysing cosfcosy +sinfsingsiny  cos¢sinf
sinfsiny + cosfcosysing  —sinfcosy + cosfsingsiny cosbcos P
CoS ¢ cos Y cos ¢ sin —sin¢
—cosfsiny +sinflcosysing  cosfcosy + sinfsinpsiny  cos¢sinfd |,
sin@siny + cosfcosysing  —sinfhcosy + cosfsingpsiny  cos b cos ¢
cos¢pcostyy —cosfsiny +sinfcossing  sinf siny + cosf cos ) sin ¢
transpose: | cos¢siny  cosfcosy +sinfsingsiny  —sinf cosy + cos b sin ¢ sin P
—sing cos ¢ sin 6 cos 0 cos ¢

Below, matrix times its transpose is verified to be the identity matrix

COS ¢ Cos Y cos ¢sin vy —sin ¢ cos¢cosy —cosfsiny
—cosfsiny +sinfcosysing  cosfcosty +sinfsingsiny  cos@sinf cospsiny  cosfcosy -
sin@siny + cosfcosysing  —sinfhcosy + cosfsingsiny  cos b cos ¢ —sin¢ COs

sin? ¢ + cos? ¢ cos® 1p + cos? ¢ sin? ¢
— cos ¢ sin @ sin ¢ + (cos ¢ sin 1)) (cos @ cos 1 + sin O sin @ sin ) + (cos ¢ cos ) (— cos O sin1p + sin 6 cos 1) sin @)
—cos 6 cos ¢sin @ + (cos ¢ cos ) (sin B sin ) 4 cos 6 cos P sin ¢) + (cos psin 1)) (— sin 6 cos ) + cos 6 sin P sin 1))
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